— -

* *

¥

Thus, a dimensioh'"preference“ is clearly not just a simple attentional
response. A similar conclusion is indicated in the 1earningkdata;Ashape7§ﬁd
color-preference subjects not only -differ in the p;rticulér'stimulus-féatute
on which they match stimuli, but they differ in*iegrnihg ability as QEIL
(see also Brian & Goodendugh, 1929; Brown, 1970; Trabasso, Stave, &Eichberg,

1969). S

A particularly critical issue concerns the significance of developmental

changes in children's dimension preferences. One might -infer- that children-

CI

beyond age 5 devote a high degree pfaéelective—atteﬁtién%tqfshape;_giveq—thé

‘high proportion of thesc~§quggt$~matéh1ng'§;imuli—dnfthgfhaSis'of~this:7

componeiit, and the great consistency with which eggh'subjggfjg§edish§p¢ father

than color as a basis for matching (84%.of the-older. shape prefirence

subjects responded- on the basis of this component for all nine triads).

The component seléction stérE§;“hpwever,isuggést:thaf‘the Yelative: amount

of attention directed to these two features actually may not change

‘markedly over this age pe;iqd; As shown in- Table I, the relative magnitudes

»

of the shape and color scores were roughly the same. for younger and older

subjects (combined preference groups). That is, although both scores increased

with age, reflecting an increase in. learning and retention of both: types
of information, the degree to which—oné'compdngﬁtAwasudbmihant~bVer the other
did- not change gppreciably.3 Apparently, a rather -substantial nu@Ber bf

subjects over age 5 attend to color as well as. shape when these two dimensions

.

* dre redundant.

The discrepancy in results is, of course, partly due ‘to ‘the use of a

classification task in one case and-a learning situation in the other, and

-

in. this respect neigher task canm be regarded as a’'more valid general meéasure
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DIMENSION PREFERENCE AND -COMPONENT SELECTION: ALTERNATIVE MEASURES OF

CHILDREN'S ATTENTION TO- STIMULUL ‘COMPONENTS .

‘Gordon A. Hale and Leann B. T. Lipps
Educational Testing Service- University of Michigan

e

Abstract

+ -

" As children grow older they show an increasing preference for classifying.

-

objects on the basis of shape rather tham color. To clarify the nature -of

‘this "dimension préference," children of ages 3% to 6% years wére given a
fiethod of triads téest of dimension preferences, followed ‘(after .a weék's

delay) by a component selection task (see Hale & Motgan, 1973).

The tost notable Fesults were these: (a) as -expecteéd; -:childreén -below:

.and- above tlie median age differed in’erQQénéyanf’shépézgfefegeﬁggQ «(b)- for

-children below the mediah age, higher cofiponent sélection test scotes were

observed for -the preferred dimension, although all séores. were considérably. -
o -
above chancé leyel and (c) no age difference was found in -thé relative

fagnitudes of the component selection scotes. The results suggeést that a

"preference” for a particular difension does not necessarily ifidicaté a high

degree of selective attention to- that diménsion. Also, the age difference in

children's dimension preferences may be attributable to factors unrelated

to. selective attention.
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DIMENSION PREFERENCE AND COMPONENT SELECTIQN: -ALTERNATIVE MEASURES OF

'CHILDREN'S: ATTENTION TQ%STIMULUS—COMPQNENTSl

*

Gordon A. ‘Hale . and- : Leann E. T. Lipps

Educational Testing Service - University .of Michigan

-

The question of whethér children prefér to classify 6bjects on the basis
of shape or on :he basis of colér his béén studied axtensively with the

-

"method=of=triads dimension preferericé. tést" (é.g.,; Brian & Goodenough, 1929;
Corah, 1966; Harris, Schaller & Miﬁlef,.i97@;‘§uéhman'&(Tfabas§b,,i9663). .

In this procedire, a c¢hild is shown tliree stimuli, two of which are identical
in shaﬁé and two of which .are identical in ;oibr? and is a$kéd to indicate
the two that are “ﬁhé~sa@§"‘§f'&alikg;ﬁ Thé‘;eﬁdgﬁﬁy—fog ghiidren*cdrclassify
~cbjéCts‘oﬁ~the—basiS~of shape rather than ¢olor in this task has been found:

2

‘to increase between about 3 and '9- years of age (see studies cited above).

‘Thé méthod oftén has been cited: as éﬁ-iﬁdéxsof'aﬁtéﬁgibngée;g,;:dewﬁ,!tQZOj

Corah, 1964; Seitz & Weir, 1971 Suchman:s Trabasse, 1966b), and the develsp=

mental shift in responsé has béen meutionéd .along with-other évidénce -as

 suggeésting 4 major change in .childién's cognition around age 5 or ‘6. (White,

1965). '

'Whilg:the~feliabiiity dflgﬁiS'Shiﬁptcowand:gréaﬁer i':,prizf(a'fé'.'l‘cé‘i for shape
is unquéstionable, the effect may provide caly limited information for
underétandingéthe iévelpnmeﬁtvof»agtehtibﬁ in ¢hildfen. More importait than:
the -quéstion "Which stifiilus fedture is dominant?" is the question “To what
degree .do children attend to -ecch component of multi-faceted stimuli?" Since
the diménsion- preferéncée .task forces a choice between two Stimulus features
as a basis for classifying stimuli, ié cannot detect whethér a child attends
highly selectively to that stimulu$ component oOf whether his attention, is
nearly -equally diéided~Setwéehzfqétuf¢é, A measureé ‘that is believed to

_ ¥
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address this issue more effectively is the component selection task .described
by Hale and Morgan (1973; see also Hale & Taweel, in press). In this task;
a ciiild learns the spatial positions of several stimuli that differ on t’woj
redundant dimensions=<e.g., shape and color. His ability subsequently

to identify the position of -each shape and color reflects the degree of
attention. directed to each of ghéée’dimeﬁsiOhg‘duringrizzggzﬁgz Thus, the

measure not only indicates which of twd—dimensionsA1sndomié;5;i;uc also
reflects the degree to which one component caang:cggsidgfgdadOﬁinant over
thé other (given the specific set -of stimuli used).

T64cl§rify the nature of the,dQVelopméﬁtal shift in ChiidrehTs dimension-
péefeténces, the present study administered a éémpdﬁeﬁt selection problem- as
well 4s a dimension préference task to--children of 3%7to 6%Ayéarsiof age.
iwo basicftypes‘;;_iﬁﬁormation were desired. ‘First,'examiﬁation,of:tﬁe scores
separately for each preference group would determine whether éhiidrgﬁréxétéiSé
a‘high,degrée of selective aﬁtén;ipn‘ﬁortheit preferred dimeﬁsioﬁ and" would-
alsb,detefm%ne=wheEhér—this tendency i5~morgnch§raétéiiStié,of shape= tﬁén~'
color-preference subjects. Second; comparison of the younger and older
chi%qrenfs performance would indicate whether children exercise selective
atcention to their preferred dimension at all age levels or whether the
dggreg of selectivity changes with age as well as ﬁhe specific diménsion

chosen.

Method.
S”bje&gg

The total sample consisted of 74 children, 39 boys .and 35 girls,

ranging in agé from 3.6 to 6.4 years. Dimension preferencé data were obtdined.
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for the 74 children (three other clhildren in. the available Sample were
eliminated for failure to follow ihstrud@ions);:oﬁly 58 gf these ‘subjects
Feceived the component seléction task, as two 6f the children failed to
follow instructions for this task and the féméiﬁaér were wnavailébie for the
-second session. Theé larger proportion of the sample was white; 36% of the
children below the median agé of 4.8 years and 30% above the median dge were
_ ‘black. The total sample Was drawn from day care centers in a middle class

area of Somerset -County, New Jersey aﬁd'arlowef middle c¢lass ééétién of

Plainfield; New Jersey: ‘ .
DY ) )

Dimension Preferénce Task

Materials. The stiruli were ‘colored shapes approximately 7% cm square,

=~~-placed in triads on black sheets of paper with foughly 4 ém between stimuli.

The shapés were square, -circle, and triangle,; and the colors were orange;
yellow, andblué. Nine triads were constructed, and in each triad oné paif of
the stimuli were identiéal in shape but différent im color, while another

-y-

pair (including one stimulus from the first pair) were ideiitical in color
but different in shape. Each of the nine possible combinations of :two shapes
and two -colors was represented. ACross triads, the stimuli that matched: on

shape occurred equdlly often on: the bottom, left and right sides of the
triangular array; a similar constraint applied- to -color.

Procedure. The children w¢re'tested'individually~by.avfemalézexpeii=

menter (L: L.). All subjécts received the dimension preference task first,
with the component selection -probléem given seven to ten days later. For
the dimension- preference task the subject was seatéd at a table opposite

the experimenter: Each of the ninewtriadsAwas;presentedrwiphwtbe instruction,

<l ik
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As each cue was presented, -the subjéct was asked to point to the display

card that was just like that being -shown. After‘thé subject had made his:
choice -each time; the experimentér indicated the correct answer by turning
the correct display‘éard and showing it briefly above its place on the screen.

ThHére weré six cue cards arranged in two trials, a trial containing each of

the three stimuli. Since two trials weré given to -all subjects, the current

procedure differed from that uséd. by Hale and ‘Morgan (1973), in which

subjects were .trained to a criterion on the learning :phase.

The téStAQhasegfqliowéd immedia;ei;w;59n~COmpietion of thé{Wo~1€argiﬁ8;§rigls.
The display cards temained in place .against Fbé?ééregn»@faCiﬁzzayay~froﬁfth@z7
Suﬁjéct,andAho further féedback was given. Six "tésgﬂgafds“ZWefe,gfésgnﬁed, _
each of which contained a-white shape or a colot, and;thé:subjgép—waé~ 7
réquired to indicate ‘the -display -card giﬁh the same §h;;gupr colot. -as.-on the
test card. Each color and shape was .presented; with tbé?:quééwp0§§ﬁﬁs
systematically intermixed -across ‘test trials. fhe:puﬁbér—qf ¢pﬁf§cﬁrféSpbg§§§
was determined for :each zomponent sepatrately’ yfield'ing:a""sh;gffa_é''s:coi'évﬁ
and a “'color score."

Thése test scores EOrmwtbeAbasisffor'iﬁférring selectivity of attention,
If ié assumed that the amount of information retained about -éach of the two
sﬁimqlus dimensions separately reflects: the degree of attention focused on

éaéh,cOmpoﬁént during learning. Thus if a subject obtains & high shapé score

.and a relatively low color scote, he has attended gelectively to the first

comiponent. However, -to-the -extent tbét)hé,fécaiié,infof@étiqn~aBQUt,bo£h,

components, his attention. has been less selective, as he has .attended to hoth

componénts in identifying the stimuli.
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‘Results:
Data for the dimension preferencé task alone were examined initially.
Thé numbers. of shape -and color preference subjects were, respectively, 14
and 22 below the median age of 4.8 and 31 and 5 above the médian age; two
subjects below the median age were ¢lassified as inconsistent. " (The younger
shape apd color preference subjects were distributed throughout the range
‘fromv3;6 to 4.8 years of age, so that the mean ages of these two groups--
4.2 and 4.0 years, respectively--were not signifiéa ly different.) The
differeﬁég between age groups in- relative firequency of shape preference and
color preference subjects: was highly significant (XZKI),= 17.13; p < 001),
demonstrating the predicted shift toward~gfeé;er préferegge:fpr‘shapg. - 5
A total of 13 out of 38 cﬁiidfgn~beiow*thé'median'agé responded ﬁo—a single
dimension. on all nine triads, in -contrast with 28 of 36 above the meédian- age
G2y = 1619, p < .00, . o ‘
N Scores for the component selection task -are presented in Table 1. For
3the,y5unger subjects, thE-déta are presented separately by dimension preférénce;
one of the two inconsistent subjects-was available for ‘the édmpghgﬁt selection
task but waé excluded in order to simplify the analysis. As there were only
foui color=preference subjects ii:- the olﬁé; group, the data are presented for
,the:preference—gtoups,cdmbined, for -comparison with the combined younger groups.
(For the 26 older shape-preference subjects alone, the mean sbépe—andiéblot
scores were 2.54 and 2.27; the numbers corresponding to the rows in the table
marked §>C, $=C, S<C were, respectively, 10, 10-and 6.)
A particularly Striging aspect of the data in Table 1 is that. ‘the shape

scofes were higher than :the color scores for thé young shaﬁé.pfeféfenée-subjéé;s,

while the feverse was truée for the young color preference subjects, In an

analysis of variance for thé younger children;, with-‘Preferréd Dimension -and
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Componént Scotfe (shape vs. color) as factors, the interaction between these
variables was found to be significait (g(i,zéj = 4.86, p < .05) while no other
effect reached significance. For both the shape and color preference subjects
thenmgnshape SCOrefgpd the mean color score were significantly above chance

(smallest t(11) = 3.73, p < .0L).

R -

Inserg,TaBlé 1 ébéﬁt:here
¢ = e

To examine age differences. in the component. selection scores,. the preference

7gr6ups¢vere~combinedzand an analysis of variance was performed with Age

—andfcbmpohenﬁ Score as factors. Only the overall éffect of Age was $ignificant

(F(Ly56) = 8@59,72:< .01),7as the shg@é'anq color scores ‘were both higher for

the -older :than the younger subjects. It is nqtable—;haf thé:-shape=color

coméafison did not interact significantly with Age (EsLX;*thﬁs,—the—diffgre

between the shape -and color scores: was.-of-roughly fhe~s;mé magnitude for

childfén,,béIOW'and‘above‘gheféediap«age of 4.8 years. i ) _
Additional analyses_éf'Qarigﬁce=Weré*performedrégmparablé to those

described above, but with Sex included as a third factor in one set of analyses

and ‘Race in another. No main effects oi interactions involving eithér Sex

or RgceAwege'signiﬁicant, Data for the learning phase of the'task‘were—al§o

examinéd. The young shape preference subjects had,éhuaVeragé~of,5;21

1teﬁs correct (out of 6) in learning, .while the young color preference

subjects had a significantly lower average -of 4.41 corpéct«(£(26) £ 2.13,

p < .05). Overall, the younger children: averaged 4.75 cérrect, which did not

diffeﬁ significantly from the average of 5.03 for :the older ¢hildren.

For :the second learning trial alone, 71% of tlie younger children- and 77%7

of the older childrern had thrée corfect responses -(and all .but one of the

repainder had ‘two correct responses), indicating that thé children weré generally

mastering this task by thé second trial.

*
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Discussion
The dimension preference data once again demonstrate the reliability of

the developmental trend toward a preference for classifying objects on the -+ -

basis .of shap.: rather than color. -Despite the consistency of thisffiﬁding,
however, it is not entirely clear what a.dimension "preference" signifiésh
with veSpect to measuring selective attention in children. Attentional
factors are likely involved to ‘some extent, since children's reSngse Eé—the
:méthod‘afdziiadsv test has been shown here and- elsewhere to correspond: to-
pe;fdrmance on--other attention-related mea§préé (e.g., Brown, 1970; Seitz &
’{Jéip, 1971; Suchman & Trabasso, ..J66b; Trabasso, Stavé, & Eichberg, 1969).
Ins the present -studv, for example, the childfen's scores on the componeat
selection ;ést were higher—forftﬁeir‘preferféd than their nonpreferred”
dimension, suggesting that tlie two taSké,provianSQmeéha;,réla;ed'ihfdrmatioq
regarding dimenéioﬁal,domingnce. ] . - o
Even more striking, however, is the fact that there was by ﬁﬁrméaééré
one-to-one correspondence bgtwegpf;heﬁchildfeh;s diﬁggsioﬁ,p;eférendes—;ﬁd
the -degree of dimeénsional dqminanée:fefléétea in-the component selection
scores. As indicated. in the frequencies at ‘the bottom: of Table 1; many-
N subjects in.'both the c¢olor pféfefence and shape preference groups obféiﬁed, % : :
; equal sha994and:color‘3coresr2 Ihé—3coreszor—ghe~pqnptefefred dimenéipnzthus
averaged. considerably above chance, suggesting that a preference for a particular
dimension does not neéesSafily.mean that attfention is exclusively directed : : .
v ‘to that component. Rather, childrepadirect-a'rea$onabiy high degree of
. . attention to the nonpreferred .as well -as the preferfedAdimensiqnawhéh either

or both components can be used to identify the stimuli in a learning task..

ERIC R
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changes in children's dimension preferences. One might infeér that children
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Thus, a dimension "preference" is clearly not. just -a: simple attertional
response. A similar cunclusion is indicated in the learning data; Shapg;gpé,
color-preference subjects not only differ in'thezp;rticular stimulus feature
on which they match stimuli, but they differ in learning ability as QEIL N
(see also Brian & Goodenough, 1929; Brown, 1970; Trabasso, S;ave,;&ﬁichberg,

1969). : .

*

A particularly critical issue concerns the significance of developmental

-

beyond age 5 devote a high degree of selective qttgﬁtibnv;o‘shapgy,givenbthé
high proportion of these squectsima;cbingistimgiizgg the'bgéis,qiithis

componelt,. and-the,gréa;‘cOhéis;ency'wiﬁh'whicﬁ‘éacBASubject‘used'sbapgﬂgéghé;

than color as a basis for matching (847 -of the olagf;shape;prefgrépce—

subjects responded on the basis~6f~tbi§—compongqt"Eorrélixgipe triads).

The component selection Scores, however; suggest that the relative- amount™ -

of attention directed to these two EeéturéS:actuaIi?'ﬁay>nd§Achgnge~

markedly ovgr,;his age period. »As shown in Table 1, thé rélative magnitudes:

of the shape and color scores were roughly the same fgrliougggr'épﬁ’éldg§7
subjects (combined preference groups). That is, although both sgoies increased
with age, reflecﬁing an increase in learning and retention ofiboﬁh types

of information, the degree to which one component was dominant over the -other

did- not change ap’preciably,.i3 Apparently, a rather substantial number dg'

subjects over .age 5 attend to color as well as shape when -these two dimensions:

=

* dre redundant.

The -discrepancy in results is, -of course, partly due tothe use of a

classification task in one case and :a learning situation in-the other, and

in this respect neigper task cain be regarded as a more valid general measure.
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of -attention than the other: Yet there are reasons to believe that the
component selection data more accurately reflect developmental changes in the
way children naturally deploy afteﬁtionvwith multi-faceted stimili. Consider
first the nature of the dimension preferénce response and the older child'$~r
approach ‘to ‘the- task. When told to indicate the two stimuli that were the
same, several of the older .ojects asked questions of the type "Do. you mean
the same color or the same shape?" Thgn:;hen the instructions were repeated
they typically pointed ;o*thérgwo of the same shape. Many older children 7
apparently recognize the poéSiBiLi;y of color‘mgtchiqg.but'interprgt'the

instructions to require shape matching. The older -child's resporise is thus:

determined, to somc extent, by:thé é&gnitive operations involved in interpreting:

.thJ task demahds,—regafdless of his natural disposition to attend to one

stimulus feature or the other.

In the component selectiqn'task,,on‘the other hand, the dimensions

are redundant, so that either or both compohents can be used as a func.ional

cue, and the child is in no way forced to choose between two' dimensions.

Rather, he is left free to identify .the stimuli according to his natural

inclination-=on the basis of shape, on thé basis ofucolor,—dt on the bésisz

of toth components in combination. Age differefices. observed with this measure,

then, are more likely to repréesent-developmental changes in children's

typical approach to muitidimensioﬁal:Stimuli. ‘That ‘the component scores

maintained their same relativé magnitudes across age levelsAéuggestsgthét,

in" fact, the degree to which childfen attend to shape rather than color may

-actually remain -relatively constant over ‘the period from 4 to 6 years of age.
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o iThis research was supported- in part by thé National InSEitgté of-Chiig
' Health and Human Development, under Résearch. Grant No. 5 POl HD0i76Z. The
authofs wish. to chaﬁk the Somerset County Day Care Céenter and the Plainfield
Day Care Center for pfov;aing: subjécts and facilities for conducting the
‘research. . .
Ziﬁxﬁhe éhgpe:pgeferénce'gréupéw 2xsgbjéét53§ad;a scoré .of ¥ for both.
comppﬁéhtsela,suﬁjects had: 2 and no}ﬁqﬁjeéts,had i;’fdr qalpt'pr;fe;ence'éhe:
'qéﬁlfﬁgrfab‘lé— ffi}rié?;uer;jéiés,'zw?%i:té 1, 7, ‘éﬁa? 51:.;:
3€r‘h¢ frequéncies for the shape preference suéjéc,ts alone wete 10, 10,
and 6; for 9 of ‘the 11 subject?s in the row marked $5C the shape scofe was:
only one point highet -than the color score.
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Table 1

Component Selection Test Scorés

C— » Younger Subjééts Older SubJects

. B ‘Shape~ Color Comblned o Comblned
Preference Preference Groups- Groups-
Subjects Subjects :

Shape Score L
X 2.55 - 1.82 2,11 2,57
S ¢ .52) ( .€4) ¢ .69) | .63)
: — Color S¢ore
: X 2.00° 2.06 2.04 2.33.
SD ( .89) - <66) ( .74) ( .70)

N 1T 17 28 30

$¢ 5 A 1

13

$2¢ 5 9 1% 12

S<C 1 } 6 7 7

é‘ - - s 2 e - 1 - - - s - . . - 3 — Ry
Due to attfition -these Ns are smaller than the humbers of subjécts given. the
dimension preference task alone. )

bNumber :6f subjects for whom thé Shape score exceéded the color score; analogously,
: $=C and S<C, respectively, represent the numbers-whose shape scores weré-
: - : equal to; or less -than, .the color score.




